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Abstract 
The aim of this study is to determine the conceptions of high school students about mathematical connections to the real-life. 
This study is a descriptive research using survey model. The study group consists of 159 high school students. The questionnaire 
developed by researchers comprises four parts. First three parts are 5-point Likert-type scales and the fourth part consists of open 
ended questions. Descriptive statistics were used in the analysis of quantitative data. Content analysis was used for qualitative 
data. This study revealed that although the students perceived the process of connecting mathematics to the real-life as important, 
they perceived that this process was not implemented sufficiently. The examples given by the students as connected to the real-
life were generally about numbers and these examples such as calculating and shopping were mostly poor. It is recommended 
that some amendments in mathematics classes in terms of both content and context should be implemented. These amendments 
would help students see the connection between real-life and mathematics. 
© 2009 Elsevier Ltd. 
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1. Introduction 
Mathematics is an integral part of the real-life not only for many daily activities but also for a wide variety of 
work situations. It is necessary to transfer the math knowledge and skills gained in schools to the real-life that 
require the individual to reason, calculate, estimate or apply math knowledge to solve real-life problems and also to 
communicate mathematically. As Moellwald (1997) indicates, “the embedding of mathematics within the context of 
the learner is fundamental to the establishment of a meaningful association between personal beliefs and meaning-
making processes” (p. 37). In addition, it makes sense to connect mathematics knowledge with real-life situations 
because of human’s interest and brain’s need to see some patterns or ways to construct meaning. Hence, “separate 
knowledge, distinct subjects and different topics turn into a meaningful whole and one may connect them to his or 
her own life, interest or need” (Baki & Çatlıo÷lu, 2008). On the other hand, many students have not seen the utility 
of mathematics yet (Gainsburg, 2008). There may be several reasons for this tragic situation but that the school 
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curricula and the teacher education programs do not give enough consideration to the connections are of course the 
important ones. As a matter of fact, when 1085 questions prepared by secondary school mathematics teachers were 
analyzed, it was revealed that only % 10 of them was connected to the real-life (Cankoy, 2002).  
Neuroscientists have revealed the importance of making connections during the educational process for the past 
couple of decades. Philosophers, psychologists, and some famous educators from William James to John Dewey and 
to Howard Gardner of the recent time have called for making these connections (Parnell, 2001). According to 
Dewey, connections and experience were the key issues in education and the following elements were important in 
his theory of curriculum: “(a) the interests and learning capacities of individual child; (b) the child’s life history of 
experience; (c) a generalized, scientific method of inquiry; (d) different types of subject matter; (e) the social 
context; and (f) democratic values” (Shield, 1997, p. 30). After several attempts, mathematical connections were 
included in the National Council of Teachers of Mathematics (NCTM) Standards (1989). According to NCTM 
(2000), in grades 9-12, students, 
• should be able to use their knowledge of data analysis and mathematical modeling to understand societal issues 
and workplace problems in reasonable depth; 
• should be confidently using mathematics to explain complex applications in the outside world; 
• not only learn to expect connections but they learn to take advantage of them, using insights gained in one 
context to solve problems in another.  
Similarly, the new 2005 high school mathematics curriculum in Turkey aims the development of six fundamental 
skills and one of these skills is making connections. This skill make necessary that the students should connect 
mathematical concepts both with each other and with their in-school and out-of-school lives to appreciate 
mathematics’ benefits and usefulness. But little is known about high school students’ conceptions for that skill. The 
determination of the current status of conceptions of high school students about this new skill that entered the 
curriculum very recently shall contribute to several amendments. Within this context, it is aimed to describe the 
conceptions of high school students about connecting mathematics to the real-life. 
2. Method 
2.1. Participants 
The study group consists of 159 high school (lyceum) students in Trabzon, Turkey. It was comprised of 77 
females and 82 males. 35.2 % of the participants were first year, 34.6 % of them were second year, and 30.2 % of 
them were third year students. Ministry of Education in Turkey decided to increase three years of education in high 
schools to four years, but when this study was conducted at the end of the spring term of 2007 there were no fourth 
year students yet. 
2.2. Instruments 
The data were collected with survey method and the questionnaire developed by researchers comprises four parts. 
First three parts are 5-point Likert-type scales and the fourth part consists of open ended questions. The open 
questions investigated in this study are the following: (1) Could you give some examples toward connection of 
mathematics to the real-life? (2) What kind of benefits can be found in mathematics teaching connected to the real-
life? Views of three teachers and three mathematics educators were considered for the construct and face validities 
of the questionnaire. First part is about perceptions for the sufficiency of mathematical connections from several 
aspects, second part is about perceptions for the importance of mathematical connections and third part is about 
perceptions for the frequency of mathematical connections in mathematics teaching. The Cronbach alpha reliability 
coefficients for the reliability of the measurements of the first three parts were found respectively .64, .81 and .90.  
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2.3. Data collection and analysis 
Both quantitative and qualitative techniques were used in the analysis of the data generated by the questionnaire. 
Descriptive statistics were used in the analysis of quantitative data. Quantitative analysis primarily consisted of 
frequencies and percentages. They were calculated using the SPSS 13.0 statistics program and presented in tables. 
Ratings of the first and the last two categories of the scale were merged as one percentage to interpret the data. 
Qualitative data were collected from the open-ended response items that formed an integral part of the 
questionnaire. In this study, the second and third year students’ responses were analyzed as qualitative data. Content 
analysis was used for qualitative data. Categorical analysis, which is one of the content analysis techniques, was 
used in this study. This technique is known as coding the units of the contents of a message in a study in categories 
(Bilgin, 2006). The establishment of the two different raters’ agreements for coder reliability and categories’ 
openness and clearness for coding reliability were carried out. Also, the categories were tried to be mutually 
exclusive. The written responses were analyzed deeply for the emerging categories as fallows: First, some recurring 
codes were labeled and those codes are grouped in several themes. Then, the themes were repeatedly checked 
according to responses to reach some mutually exclusive content categories. To verify categories, second and third 
authors labeled approximately % 20 of the responses independently first and then the authors came together and 
then agreed on the categories. Upon completion, frequencies were calculated on the emergent categories by the 
authors’ agreements in two sessions. Each response to the open questions can be counted in more than one category. 
3. Findings 
As it can be seen from Table 1, of all students, 42.8 % found mathematics teaching insufficient to connect 
mathematics to the real-life whereas 35.9 % found themselves satisfactory in this matter. 
Table 1. Percentages for perceptions about the sufficiency of mathematical connections
Strongly 
agree Agree Neutral Disagree 
Strongly 
disagree Items for perceptions about sufficiency of mathematical connections 
(N=159) 
f % f % f % f % f % 
My current course book is sufficient for mathematical connections. 6 3.8 19 11.9 53 33.3 31 19.5 50 31.4
There are sufficient mathematical connections during mathematics 
teaching. 8 5.0 23 14.5 60 37.7 45 28.3 23 14.5
I think that I am able to connect math subjects to the real-life. 20 12.6 37 23.3 68 42.8 18 11.3 16 10.1
I think that I am able to apply math subjects in the real-life. 21 13.2 37 23.3 65 40.9 21 13.2 15 9.4 
I wonder why I should learn, where they are used and what kinds of 
benefits exist during mathematics teaching. 73 45.9 40 25.2 29 18.2 9 5.7 8 5.0 
Table 2. Percentages for perceptions about the importance of mathematical connections in mathematics teaching
Strongly 
important Important Neutral Unimportant
Strongly 
unimportantItems for perceptions about importance of mathematical connections 
(N=159) 
f % f % f % f % f % 
Emphasizing about why should I learn. 97 61.0 41 25.8 14 8.8 6 3.8 1 0.6 
Emphasizing about benefits of the mathematics subjects. 52 32.7 70 44.0 26 16.4 7 4.4 4 2.5 
Emphasizing about the significance of mathematics in the real-life. 75 47.2 56 35.2 18 11.3 7 4.4 3 1.9 
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Teaching mathematics with connections to the real-life. 64 40.3 54 34.0 26 16.4 13 8.2 2 1.3 
Teaching mathematics through hands-on and modeling activities. 61 38.4 51 32.1 32 20.1 9 5.7 6 3.8 
Teaching mathematics with connections to the other courses. 45 28.3 55 34.6 39 24.5 12 7.5 8 5.0 
Assessing the degree of applying mathematics subjects to the real-life.  63 39.6 55 34.6 26 16.4 9 5.7 6 3.8 
As shown in Table 2 and Table 3, of all students, 74.3 % found connecting mathematics in instruction with real-
life as significant, however, only 27.1 % of them perceived that this process implemented frequently enough. 
As it can be seen from Table 4, the examples given by students connected to the real-life were mostly on numbers 
(48.4 %) and on probability subjects (25.8 %). Four different sub-categories identified in this matter were real-life, 
professional life, school, and mathematics categories. The examples given by the students as connected to the real-
life category were generally calculating and shopping. Besides, when the examples given by the students for the 
connection of mathematics with real-life were examined, only 7.8 % of their examples were found to be qualified. 
Table 3. Percentages for perceptions about the frequency of mathematical connections in mathematics teaching
Always Often Sometimes Seldom Never Items for perceptions about the frequency of mathematical connections 
(N=155) f % f % f % f % f % 
Emphasizing about why should I learn. 27 17.4 33 21.3 45 29.0 27 17.4 23 14.8
Emphasizing about benefits of the mathematics subjects. 16 10.3 35 22.6 51 32.9 29 18.7 24 15.5
Emphasizing about the significance of mathematics in the real-life. 20 12.9 35 22.6 39 25.2 33 21.3 28 18.1
Teaching mathematics with connections to the real-life. 13 8.4 29 18.7 42 27.1 35 22.6 36 23.2
Teaching mathematics through hands-on and modeling activities. 12 7.7 28 18.1 43 27.7 41 26.5 31 20.0
Teaching mathematics with connections to the other courses. 13 8.4 28 18.1 51 32.9 34 21.9 29 18.7
Assessing the degree of applying mathematics subjects to the real-life.  23 14.8 21 13.5 45 29.0 31 20.0 35 22.6
Table 4. Summary analysis of the responses to the first open question
Category Sub-category Percentage of sub-
category Category Sub-category 
Percentage of sub-
category 
Qualified  7.8 Quality of examples 
Disqualified  92.2 
Real-life 71.7 
Numbers 48.4 
Professional life 17.0 
Permutation, 
Combination and 
Probability 
25.8 
Trigonometry 9.7 
School 7.5 
Linear Algebra 9.7 
Subject variety of 
examples 
Integral 6.4 
Context of 
examples 
Mathematics 3.8 
As shown in Table 5, when students regarded benefits of mathematics teaching connected to the real-life, they 
mostly indicated its benefits in mathematics itself (54.1 %).  
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Table 5. Summary analysis of the responses to the second open question
Category Percentage of total category Illustrative quote 
Mathematics 54.1 Improves mathematics achievement 
Individual 21.1 Provides reasonable thinking 
Real-life 12.8 Make our life more practical 
Negative 7.3 Mathematics is not relevant to the real-life 
School 2.8 Affects scores in courses 
Professional life 1.9 When constructing buildings 
4. Conclusion and Suggestions 
In this study, despite the fact that the students perceived the process of connecting mathematics with real-life as 
significant, they perceived that this process was not implemented sufficiently.  Although just a specific math subject 
and its connections in real-life had been accepted as a qualified example, such as LCD screens and linear algebra or 
taximeters and the greatest integer function, the examples given by the students as related with real-life were 
generally about numbers and these examples such as calculating and shopping were mostly poor. Indeed, just the 
knowledge of a math subject and its applications in real-life is not sufficient; students should understand and explain 
the relationships from a mathematical point of view. It is very interesting that although students’ examples toward 
connection of mathematics to the real-life were mostly in the context of real-life and professional life categories 
(88.7 %), they perceived low benefits in mathematics teaching connected to the real-life (14.7 %) for the same 
categories. This may be due to epistemological beliefs about mathematics. They may have different conceptions for 
the same examples encountered in real-life and explained in class. Further research is needed to shed light on this 
controversial issue. That the students dealt with benefits of mathematical connections beyond real-life and 
professional life “suggests that the students have very good reasons to study mathematics. It is not the necessity of 
mathematics in their future professional life or their everyday life” (Vinner, 2007, p.2). Based on the findings; it is 
recommended that some amendments in mathematics classes in terms of both content and context should be 
implemented. Contextual teaching and learning is based on the philosophy that meaning emerges from the 
relationship between content and its context. It can be used to provide education directly related to the life 
experiences and relevant contexts of learners. In fact, many widespread mathematics education practices represent 
real-life connections like the following ones given by Gainsburg (2008): 
• simple analogies (e.g., relating negative numbers to subzero temperatures); 
• classic “word problems” (e.g., “Two trains leave the same station…”); 
• the analysis of real data (e.g., finding the mean and median heights of classmates); 
• discussions of mathematics in society (e.g., media misuses of statistics to sway public opinion); 
• “hands-on” representations of mathematics concepts (e.g., models of regular solids, dice); 
• mathematically modeling real phenomena (e.g., writing a formula to express temperature as an approximate 
function of the day of the year). (p. 200) 
If this kind of activities could be done in the teaching process, theory and its practice would be complement of 
each other and the desired objectives would be reached. Although the sample of these practices represent only small 
portion of mathematical connections, different models, materials and contexts can be found in other mathematical 
practices when using mathematical connections. They would help students see the connection between real-life and 
mathematics. On the other hand, studies that investigate and produce suggestions to problems may appear in 
practices of mathematical connections proposed by the new curriculum are required to help teachers succeed in 
dealing with those problems. 
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